FAM3A promotes vascular smooth muscle cell proliferation and migration and exacerbates neointima formation in rat artery after balloon injury.
The biological function of FAM3A, the first member of family with sequence similarity 3 (FAM3) gene family, remains largely unknown. This study aimed to determine its role in the proliferation and migration of vascular smooth muscle cells (VSMCs). Immunohistochemical staining revealed that FAM3A protein is expressed in the tunica media of rodent arteries, and its expression is reduced with an increase in prostaglandin E receptor 2 (EP2) expression after injury. In vitro, FAM3A overexpression promotes proliferation and migration of VSMCs, whereas FAM3A silencing inhibits these processes. In vivo, FAM3A overexpression results in exaggerated neointima formation of rat carotid artery after balloon injury. FAM3A activates Akt in a PI3K-dependent manner. In contrast, FAM3A induces ERK1/2 activation independent of PI3K. FAM3A protein is subcellularly located in mitochondria, where it affects ATP production and release. Activation of EP2 represses FAM3A expression, leading to impaired ATP production and release in VSMCs. FAM3A-induced activation of Akt and ERK1/2 pathways, proliferation and migration of VSMCs are inhibited by P2 receptor antagonist suramin. Furthermore, inhibition or knockdown of P2Y1 receptor inihibits FAM3A-induced proliferation and migration of VSMCs. In conclusion, FAM3A promotes proliferation and migration of VSMCs via P2Y1 receptor-mediated activation of Akt and ERK1/2 pathways. In injured vessels, FAM3A was repressed by upregulated EP2 expression, leading to the attenuation of ATP-P2Y1 receptor signaling, which is beneficial for preventing excessive proliferation and migration of VSMCs.